SIGNIFICANCE AND EXPLANATION
The Korteweg-de Vries equation was originally derived as a model for unidirectional propagation of water waves. This equation possesses a special class of traveling-wave solutions which are periodic in space, the s-called cnoidal waves. A classical observation of Korteweg and de Vries was that the solitary wave is obtained as a certain limit of cnoidal wavetrains.
This result is extended here, in the context of the Korteweg- 
It is demonstrated that a general class of solutions of the Korteweg-de Vries equation is obtained as limiting forms of periodic solutions, as the period becomes large.
In practice, the KdV equation (as the Korteweg-de Vries equation will be referred to henceforth) is often used in the context of an initial-value problem. That is, the state of the medium to which the equation pertains is supposed known at a given instant of time.
Inquiry is then focused on the subsequent evolution of the medium. The corresponding specification for the KdV equation is to give the value of the dependent variable n(x,t) at, say, t = 0, and for all real x. As n typically represents a relative displacement of the medium in question, n(x,O) is referred to as an initial wave profile.
In case the initial wave profile is a smooth function decaying to 0 at *-, the resulting system is designated the pure initial-value problem for the KdV equation. An alternative, which has also been used in practical studies relating to the KdV equation, is to have the initial wave profile be a given periodic function. This latter situation is called the periodic initial-value problem for the KdV equation. The main result of this paper may be formulated somewhat more explicitly as saying that a certain class of solutions of the periodic initial-value problem converges to solutions of the pure initial-value problem in a particular limit of indefinitely large period.
Such a result has several consequences. One concerns the numerical solution of the pure initial-value problem for the KdV equation using a computer code for the periodic initial-value problem. This is a commonly-used strategy for various wave equations which is convenient for certain technical reasons. For example, the periodic problem is much easier to analyze. And it has the advantage of not requiring the specification of bounday conditions at some finite point, which a direct attack on the pure initial-value problem would necessarily entail, due to the truncation of the infinite domain.
The theory developed here shows that, in principle, this strategy is not illfounded, at le~st for initial data having bounded support, or decaying to 0 sufficiently rapidly at t-.
Another interesting suggestion concerns the Inverse-scattering theory for the KdV equation. This theory pertains, in somewhat different forms, to both the pure initial-value problem and the periodic initial-value problem. Many fruitful studies have been undertaken to elucidate these ideas, and the associated Hamiltonian structure, in the context of the KdV and other wave equations. The results of sections 2 and 3 give credance to the suggestion that the inverse-scattering theory for the periodic and pure initial-value problems are related, in the limit of large wavelength.
The responsibility for the wording and views expressed in this descriptive summary lies with MRC, and not with the author of this report. An especially interesting aspect of this equation is a one-parameter family of traveling-wave solutions,
which, for 0 < C << I, correspond generally to the solitary wave first observed in the field by Scott Russell [9] . Also contained in the original paper of Korteweq and de Vries was an analysis of spatially-periodi7 wavetrains of permanent form, the so-called cnoidal waves. A class of these has the form 2 1 /2 In the next section, a simple criterion is presented that guarantees the convergence of spatially-periodic waves in the limit of large period. This result is not restricted to waves of permanent form. In section three, it is shown that a general class of solutions of the KdV equation, as (1) will be referred to henceforth, may be obtained as limits of periodic solutions. In the last section, some implications of the theory are briefly considered. Finally, in the appendix, a proof is outlined of the main result in section two. The KdV equation has a satisfactory theory of existence, uniqueness and continuous k k dependence corresponding to initial data in H (M) or in HP , for k > 2. In physical terms, it is imagined that the state of the system is known completely at a given instant of time, and that inq'iry is made about the subsequent develonment of the system. Thus equation ( 
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Exactly the same results hold good if, for given
The same polynomial Pj intervenes in the bound corresponding to (5) A proof of this result is outlined in the appendix. In the next section, simple constructions are presented which lead to situations in which (6) is satisfied. 
and extend f to the rest of R by demanding it be periodic of period 2p. Rouqhly 
p which lies in H k . Again, condition (6) is easily established. p
The above discussion is formalized in the following proposition. In fact, one may be a qood deal more precise about this relationship, but the issue will not be explored here.
Finally, it is worth pointing out that the detailed structure of the KdV euation is not crucial to the conclusions established in propositiona 2 and 3. Tndeed, a purusal of the proof in the appendix will convince the reader that a similar theory may be established for a whole range of one-dimensional nonlinear wave equations. u @ L 2(0,T;H k-3(I))) k t compactly imbedded in C(n',TH k-2(t)).
With these preliminary remarks in hand, the proof is now straightforward. Let fP, for p > P0, and f be given, as in the statement of proposition 2. Let u , for P i po, and u be the solutions of the KdV equation corresponding to the initial data fp, for p P ' and f, respectively. Fix T ' 0 and a bounded interval I in R.
First note that, because of the a priori bou-ds stated in (5) of proposition 1, and because of the assumption (6), for 0 < j e k, Its worth remarking, finally, that the conclusion of proposition 2 can be strengthened. However, the proof becomes more technical. Since the basic thrust of the prooosition is the same, whether the conclusion be sharply stated or not, the development contained herein has been preferred.
